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XFTASE 



<110> MICHIGAN STATE UNIVERSITY 

<120> XYLOGLUCAN FUCOSYLTRANSFERASES 

<130> MS00-001C2 

<140> US 10/037,311 
<141> 2001-11-09 

<150> US60/117.555 
<151> 1999-01-28 

<160> 17 

<170> Patentin version 3.1 

<210> 1 

<211> 558 

<212> PRT 

<213> Arabidopsis thai i ana 

<400> 1 

Met Asp Gin Asn Ser Tyr Arg Arg Arg Ser Ser Pro lie Arg Thr Thr 
1 5 10 15 

Thr Gly Gly Ser Lys Ser Val Asn Phe Ser Glu Leu Leu Gin Met Lys 
20 25 30 

Tyr Leu Ser Ser Gly Thr Met Lys Leu Thr Arg Thr Phe Thr Thr Cys 
35 40 45 

Leu lie val Phe Ser val Leu val Ala Phe Ser Met lie Phe His Gin 
50 55 60 

His Pro Ser Asp Ser Asn Arg lie Met Gly Phe Ala Glu Ala Arg Val 
65 70 75 80 
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S E P 0 8 2003 
TECH CENTER 1600/2900 



.1 



MS00-001C2 XFTASE 
Leu Asp Ala Gly Val Phe Pro Asn Val Thr Asn lie Asn Ser Asp Lys 
85 90 95 

Leu Leu Gly Gly Leu Leu Ala ser Gly Phe Asp Glu Asp ser Cys Leu 
100 105 110 

Ser Arg Tyr Gin Ser val His Tyr Arg Lys Pro Ser Pro Tyr Lys Pro 
115 120 * 125 

ser ser Tyr Leu lie Ser Lys Leu Arg Asn Tyr Glu Lys Leu His Lys 
130 135 140 

Arg Cys Gly Pro Gly Thr Glu Ser Tyr Lys Lys Ala Leu Lys Gin Leu 
145 150 155 160 

Asp Gin Glu His lie Asp Gly Asp Gly Glu Cys Lys Tyr Val val Trp 
165 170 175 

lie Ser Phe Ser Gly Leu Gly Asn Arg lie Leu Ser Leu Ala Ser val 
180 185 190 

Phe Leu Tyr Ala Leu Leu Thr Asp Arg val Leu Leu val Asp Arg Gly 
195 200 205 

Lys Asp Met Asp Asp Leu Phe Cys Glu Pro Phe Leu Gly Met Ser Trp 
210 215 220 

Leu Leu Pro Leu Asp Phe Pro Met Thr Asp Gin Phe Asp Gly Leu Asn 
225 230 235 240 

Gin Glu Ser ser Arg cys Tyr Gly Tyr Met val Lys Asn Gin val lie 
245 250 255 

Asp Thr Glu Gly Thr Leu ser His Leu Tyr Leu His Leu val His Asp 
260 265 270 

Tyr Gly Asp His Asp Lys Met Phe Phe Cys Glu Gly Asp Gin Thr Phe 
275 280 285 

lie Gly Lys val Pro Trp Leu lie val Lys Thr Asp Asn Tyr Phe val 
290 295 300 

Pro Ser Leu Trp Leu lie Pro Gly Phe Asp Asp Glu Leu Asn Lys Leu 
305 310 315 320 

Phe Pro Gin Lys Ala Thr val Phe His His Leu Gly Arg Tyr Leu Phe 
325 330 335 

His Pro Thr Asn Gin Val Trp Gly Leu val Thr Arg Tyr Tyr Glu Ala 
340 345 350 
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MS00-001C2 XFTASE 
Tyr Leu Ser His Ala Asp Glu Lys lie Gly lie Gin val Arg val Phe 
355 360 365 

Asp Glu Asp Pro Gly Pro Phe Gin His val Met Asp Gin lie Ser Ser 
370 ^ 375 380 

Cys Thr Gin Lys Glu Lys Leu Leu Pro Glu val Asp Thr Leu val Glu 
385 390 395 400 

Arg Ser Arg His val Asn Thr Pro Lys His Lys Ala val Leu val Thr 
405 410 415 

Ser Leu Asn Ala Gly Tyr Ala Glu Asn Leu Lys Ser Met Tyr Trp Glu 
420 425 430 

Tyr Pro Thr Ser Thr Gly Glu lie lie Gly val His Gin Pro ser Gin 
435 440 445 

Glu Gly Tyr Gin Gin Thr Glu Lys Lys Met His Asn Gly Lys Ala Leu 
450 455 460 

Ala Glu Met Tyr Leu Leu Ser Leu Thr Asp Asn Leu val Thr ser Ala 
465 470 475 480 

Trp Ser Thr Phe Gly Tyr Val Ala Gin Gly Leu Gly Gly Leu Lys Pro 
485 490 495 

Trp lie Leu Tyr Arg pro Glu Asn Arg Thr Thr Pro Asp Pro Ser Cys 
500 505 510 

Gly Arg Ala Met Ser Met Glu Pro Cys Phe His Ser Pro Pro Phe Tyr 
515 520 525 

Asp Cys Lys Ala Lys Thr Gly lie Asp Thr Gly Thr Leu val Pro His 
530 535 540 

Val Arg His Cys Glu Asp lie Ser Trp Gly Leu Lys Leu val 
545 550 555 

<210> 2 

<211> 1662 

<212> DNA 

<213> Arabidopsis thaliana 



<400> 2 

atggatcaga attcgtacag gagaagatcg tctccgatca gaaccactac cggcggttca 60 

aagtccgtta atttctccga actacttcaa atgaagtatc tcagctccgg tacgatgaag 120 

ctcacgagaa ccttcactac ttgcttgata gtcttctctg tactagtagc attctcaatg 180 
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MS00-001C2 XFTASE 



atrtttrarr 

Cl L L L L L L Cl L L 


aararrratr 

ClCl.V_Cl.V-V— L d i_ l 


<- y a l LLddd l 


L y y cl L l. a. i_ y y 


attt caccaa 

y v v v v y v. v. y %jl 


aactaaaatt 


240 


l l v_y ci v_ y l l y 


oaottttrrr 

U CL y l_ l_ L. l_ V_ V- V. 


aaatt ctaat 


aaarttrtra 

uuy v. i— i_ v. t_ V— y 


oaaaactact 

y ay y y v v a \_ v 


tacttctaat 

v y v v v v_ v y y v 


300 


L i- Lya Lyaay 


attcttacct 


LQy Ldy y i_ a. v_ 


raatraattr 

\_QQ LLdy L. LV. 


attaccataa 

d L Ld V_ V_y Ldd 


accttcacct 

a L L L LLaLL V 


360 


LdLddyLLd i_ 


cttcttatct 


Ld ll v. L Lddy 


c "t 1" a fl a a pi c t* 

V- L Luy duuL L 


araaaaaact 

aLyaaaay l l 


tcacaaacaa 

l l d l dd y l y a 


420 




ntartnaatr 

y lql Lyaa lv. 


l l a. l d a. y a. d a. 


nrtrtaaaar 

y L. Lv, LddddL 


aarf tfiatra 

d d v_ l Ly d LLa 


anaaratatt 

ay ddLd Ld l l 


480 


gatggtgatg 


gtgaatgcaa 


a LaLy L Ly Ly 


LyyctLL ll l l 


L LdLJLyyL L L 


dyyyddLdyy 


540 


atactttctc 


tagcctcggt 


ttttrtttar 


nrnrtf ttaa 
y v_y l l l l l del 


Lyya Lay ay l 


L L Ly L L Ly L L 


600 


gaccgaggga 


aagacatgga 


taatrtrttt 


l"firnarif"€~fil" 
yyy y *- 


ttrtrnotat 

L LL L Ly y LdL 


Off fltfldttd 

y ^-y *-yy *- *-y 


660 


ctacctttag 


atttccctat 


aactaatcaa 

y a l l vju l Ldy 


1 t "ta at a aat 

l l LydLyydL 


taaatcaaaa 

vaau vvaaya 


at cat ct cat 

a v v_ a v V— v Ly v 


720 


tgttatggat atatggtgaa 


aaatcaaata 

you l v_ a. y y l y 


at* "t a at act" a 

d l Lyo Lav. v. y 


aoaaaacttt 


atctcatctt 

y V. V_ L. \_ U. V V. V V 


780 


tatcttcatc 


ttgttcatga 


l La Ly y ay a l 


l d l y d l d d y d 


tottrttrtfl 

LyLLLLLLLy 


LyddyydydL 


840 


caaacattca 


tcgggaaagt 


c c r""t""t" nnt "t" n 
V- v_ v- l Ly y l L.y 


d L Ly L Ldddd 


ranaraatta 
Ldy d l dd l Ld 


rtttattrra 

L L L Ly L L L L d 


Q00 


tctctgtggt 


taataccggg 


tttraataat 

l l l v_y a Lya l 


y ddv_ Ldddv_d 


aactattccc 

d y L Ld L LLLL 


acaaaaaaca 

dLdydddyLy 


960 


actgtctttc 


atcacttagg 


taaatatrtt 

Lay y l a. ll, l l 


tttrarrraa 

L L Lv.dV_V_L.dd 


rtaarraaat 

L L d d L L d d y L 


ataaaartta 

d Lyy y y l l Ld 


1020 


gtcactagat 


actacgaagc 


"t tact tat: ca 

L LU.L L LCI L V_y 


catacaaato 

v_dLyv_yydLy 


aaaaaattaa 

a y a a y a i_ Lyy 


aattcaaata 

yu v_ t_ v-uuy vu 


1080 


agagttttcg 


atgaagaccc 


nnntrrattt 


Lay v_ d Ly Lya 


tnnatranat 

LyydLLdyd l 


ttcatcttat 

L LLdLLL Ly L 


1140 


actcaaaaag 


agaaacttct 


arrtnaanta 

ulv. L y ci ci y uq 


y dv_d v_d v_ Ldy 


tnnaaaaatr 
yyyy ll 


trarratott 

LLyLLdLy L L 


1200 


aataccccca 


aacacaaagc 


i-y Ly v_ u i_y ll. 


d Ld LL L L Lya 


yyyy *- 


yyyy 


1260 

-L t- \J\J 


ttaaagagta 


tgtattggga 


Cl Ld LLLy dLa 


LLaaL Lyy ay 


aaalratrnn 
ddd LLd l l y y 


Ly L LLd L Ldy 




ccgagccaag 


aaggttatca 


y LdydLLydd 


d d d d d y d Ly l 


d Ldd Lyy Ldd 


anrtrttnrn 

ay l ll l l y Ly 


1380 

J- JUL' 


gaaatgtatc 


ttttgagttt 


gacagataat 


cttgtgacaa 


gtgcttggtc 


tacatttgga 


1440 


tatgtagctc 


aaggtcttgg 


aggtttaaag 


ccttggatac 


tctatagacc 


egaaaacegt 


1500 


acaactcccg 


atccttcgtg 


tggtcgggct 


atgtcgatgg 


agccttgttt 


ccactcgcct 


1560 


ccattctatg 


attgtaaagc 


gaaaacgggt 


attgacaegg 


gaacactagt 


tcctcatgtg 


1620 


agacattgtg 


aggatatcag 


ctggggactt 


aagctagtat 


ga 




1662 


<210> 3 














<211> 1953 












<212> DNA 














<213> Arabidopsis thai i ana 










<400> 3 
atggatcaga 


attcgtacag 


gagaagatcg 


tctccgatca 


gaaccactac 


eggeggttea 


60 


aagtccgtta 


atttctccga 


actacttcaa 


atgaagtatc 


tcagctccgg 


tacgatgaag 


120 


ctcacgagaa 


ccttcactac 


ttgcttgata 


gtcttctctg 
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tactagtagc 


attctcaatg 


180 



MS00-001C2 XFTASE 



atctttcacc 


aacacccatc 


tgattcaaat 


caaattataQ 


QtttcaccQa 

»J W W V. ^— 'W 'W *J «A 


agctagagtt 


240 


ctcgacgccg 


gagttttccc 


aaatgttact 


aacatcagta 


tgtgttcttc 


caagtcaaag 


300 


ttttaaactt 

l, l- w l. la la v_ l» v« 


tattacttta 

w LA L, L. LA \«r L Ip V> vi 


gatctcgttc 


"tttacactac 


geatttgect 


ctgtatgtcc 


360 


ataactctta 

*A ^ V* LA V*. tw V- V- I— LA 


atcaatttca 

LJ L- V— LA \_ L_ L_ V* LA 


atttgagatc 


"tatactcata 

L_ LA L- LA V- L- LA W LA 


aaaattaaat 

LA LA LA LA L» W 1ALJ ^ 


ctttgtcagt 


420 


cacaagacta 


ctatttttgg 


tttgatgttg 


ttttggtgaa 


aaagtgctct 


tttgttttgg 


480 


tctcagctta 


gactgttaca 


ttcgtttttt 


ccgagttttt 


tagattttgt 


tctgattctg 


540 


ttttgttttg 


tagattctga 


taagcttctc 


aaaaaactac 


ttgcttctgg 


ttttgatgaa 


600 


gattcttgcc 


ttagtaggta 


ccaatcagtt 


cattaccgta 


aaccttcacc 


ttacaageca 


660 


tcttcttatc 

V* L» w L. L» L» L« LA W W 


tcatctctaa 

V* LA L. V» L. %i w LA Wi 


acttaaaaac 

LA ^* W ^ LA V% LA. LA V_ 


tacaaaaaac 

w LA V- LA LA LA LA LA LA V— 


ttcacaaaca 

L» LLULUMM LM 


atataatcca 

LA V- LA L» ^A ^A L* L* V* M 


720 


aa tactaaat 


cttacaaaaa 


aactctaaaa 


caac"t"taal:c 


aaaaacatat 


taataataat 


780 


aataaataca 


aatatattat 


ataaatttct 

Lj L. V-j LA L- L- L_ V— w 




"taaaaaacaa 

L- LA LA LA LA LA LA V- LA L^ 


aatactttct 

LA LA L- LA V* L- L- L- V_ L. 


840 


ctiaacclicaa 

^* ^4 ^* ^- Xv. la la 


tttttcttta 

L* L» w L. L. V_ L. L> L» LA 


cacactttta 

V* VnJ M Vtf ^ w W L. LA 


acaaataaaa 

LA V_ LA VA LA L_ LA LA LA M 


tcttacttat 

L_ V— L. L. LA V* w L_ LA L. 


taaccaaaaa 

L. LA LA V— LA LA LA LA LA 


900 


aaagacatgg 


atgatctctt 


ttacaaacca 


tttctcggta 


tatcataatt 


gctaccttta 


960 


gatttcccta 


tgactgatca 


atttaataaa 


ttaaatcaag 


aatcatctcg 


ttgttatgga 


1020 


tatatggtga 


agaatcaggt 


gattgatact 


gagggaactt 


tgtctcatct 


ttatcttcat 


1080 


cttattcata 


attataaaaa 


tcataataaa 


atattcttct 


ataaaaaaaa 


ccaaacattc 

L— Lv LA LA LA v_ LA L, L. V_ 


1140 


atcaaaaaaa 


tcccttaatt 

w> v_- v l» l. lj la *w L- 


aattattaaa 

LJ LA w L* M L- L. LA LA LA 


acaaacaatl: 

LA V* LA LA LA L_p LA LA L. W 


actttattcc 


atctctataa 

LA w Li W L- Lh LA L. LA LA 


1200 


ttaataccaa 

L- L. L* LA L- V- LA 1 LA, 


atttcaataa 

^4 * LA L* VA LA 


taaactaaac 

L- LA LA V* L* LA LA LA V- 


aaactatticc 

LA LA XA v_ LA L- L* ^— 


cacagaaagc 


aactatcttt 

LA LA L- L> XA L- L L* L. L- 


1260 


catcacttag 


gtaggtatct 


ttttcaccca 


actaaccaag 


tataaaactt 


agtcactaga 


1320 


tactacgaag 


cttacttatc 


gcatgcggat 


gagaagattg 


ggattcaagt 


aagagttttc 


1380 


gatgaagacc 


cgggtccatt 


"tcagcatigtg 


atggatcaga 


tttcatcttg 


tactcaaaaa 


1440 


gagaaacttc 


tacctgaagt 


agacacacta 


gtggagagat 


ctcgccatg"t 


taataccccc 


1500 


aaacacaaaa 

LA LA LA LA WViUU LA 


ccat a cttat 

V- V— LA L» LA L*> L» L. LA L» 


cacatcttta 

\m LA \m la L_ \m l_ v> w> la 


aacacaaa*t*t 

LA LAV V» LA LA LA LA L_ L> 


acacaaaaaa 

LA Ln LA L^ LA LA LA LA LA LA 


cttaaaaaat 

V— L> L_ LA LA LA LA LA LA L» 


1560 


atatattaaa 

LA ^ L.J V* LA L* ^ LA LA Lj 


aatatccgac 


atcaactaaa 

LA W w> LA LA V* L- LA LA LA 


gaaat cat eg 


at at "t cat c a 

LA L. w| L. L» L LA L* V— LA 


accaaaccaa 

LA Li LA LA LA L_ V— LA LA 


1620 


aaaaattatc 

LA vl iA LA LA V- L. VA L. V— 


aacaaaccaa 

LA LJ V_ LA ^A LA V— >w ^A LA 


aaaaaaaata 

LA LA LA LA LA LA VA LA \-j 


cataataaca 

V. LA L. LA LA L. LA LA V_ LA 


aaactcttac 

LA LA LJ V_ L. V— L- L. VA V— 


aaaaatatat 

LA LA LA LA LA L- LA L— LA w 


1680 


cttttgagtt 


tgacagataa 


tcttgtgaca 


agtgcttggt 


ctacatttgg 


atatgtagct 


1740 


caaggtcttg 


gaggtttaaa 


gccttggata 


ctctatagac 


ccgaaaaccg 


tacaactccc 


1800 


gatccttcgt 


gtggtcgggc 


tatgtcgatg 


gagccttgtt 


tccactcgcc 


tccattctat 


1860 


gattgtaaag 


cgaaaacggg 


tattgacacg 


ggaacactag 


ttcctcatgt 


gagacattgt 


1920 


gaggatatca 


gctggggact 


taagctagta 


tga 






1953 



<210> 4 
<211> 1684 
<212> DNA 
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MS00-001C2 XFTASE 

<213> Arabidopsis thai i ana 



<400> 4 
atgagaatca 


cagagatctt 


agctttgttc 


atggttttag 


tccctgtctc 


gctagtaatc 


60 


gtagccatgt 


ttggatatga 


tcaaggaaat 


ggctttgtac 


aagcatctag 


attcataaca 


120 


atggaaccaa 


atgtgacatc 


ctcatcagat 


gattcatcac 


tagtgcagag 


agatcaagaa 


180 


caaaaaggta 


aacttacttt 


cttctttttg 


ttttgaaatg 


tttctaaatt 


tttctttgaa 


240 


tgtttcatca 


gattctgtag 


atatgtctct 


gcttggaggg 


ctacttgtat 


ctggtttcaa 


300 


gaaagagtct 


tgcttgagta 


gataccaatc 


ttacctctac 


cgtaaagctt 


caccgtataa 


360 


accttcgttg 


catctacttt 


cgaagcttag 


agcttacgaa 


gagcttcata 


aaagatgtgg 


420 


accgggaaca 


agacagtata 


ccaatgcaga 


aagattgctt 


aaacagaaac 


aaacaggtga 


480 


gatggaatca 


caaggatgca 


agtatgttgt 


ttggatgtcg 


tttagcggat 


taggaaacag 


540 


gattatcagt 


attgcttctg 


tgtttctgta 


tgcaatgttg 


acagatagag 


tcttgcttgt 


600 


tgaaggaggg 


gaacagttcg 


cggatttatt 


ctgcgaaccg 


ttcctcgata 


ccacttggtt 


660 


actaccgaaa 


gatttcacct 


tagctagtca 


gttcagtggc 


tttggtcaaa 


actcagctca 


720 


ctgccatgga 


gatatgctga 


agaggaaact 


gattaatgaa 


tcctctgttt 


cgtctctgtc 


780 


tcatctctat 


cttcatctag 


ctcatgacta 


caatgagcac 


gacaaaatgt 


tcttctgtga 


840 


agaagatcaa 


aatctcttaa 


agaatgttcc 


ttggttgatc 


atgaggacaa 


acaacttctt 


900 


tgcaccgtct 


cttttcttga 


tttcttcttt 


cgaagaagag 


ctcggtatga 


tgtttcccga 


960 


gaaaggaacg 


gtttttcacc 


atttaggtcg 


ttaccttttc 


catccttcaa 


atcaagtctg 


1020 


gggactaatc 


acaagatact 


atcaagctta 


cttagccaaa 


gctgatgaaa 


ggattggtct 


1080 


tcaaataaga 


gtctttgatg 


agaaatccgg 


cgtatctcct 


cgagtcacaa 


agcaaatcat 


1140 


ttcgtgtgtt 


caaaacgaga 


atctgttacc 


gagactaagc 


aaaggtgaag 


aacaatacaa 


1200 


gcagccatca 


gaagaagagt 


tgaaactcaa 


atctgtcttg 


gtcacctctt 


taacaacagg 


1260 


atactttgag 


atcttgaaaa 


caatgtattg 


ggaaaatcca 


actgtaacaa 


gagatgtgat 


1320 


tggaatacat 


cagccaagtc 


atgaaggaca 


tcaacaaaca 


gagaagctaa 


tgcataacag 


1380 


gaaagcttgg 


gcagagatgt 


acttactcag 


cttaacggat 


aagttggtta 


ttagtgcttg 


1440 


gtctacattt 


ggttatgtag 


ctcaaggact 


tggaggatta 


agagcttgga 


ttctgtataa 


1500 


acaagagaat 


caaaccaacc 


caaatccacc 


ttgcggtaga 


gctatgtcac 


cagatccttg 


1560 


tttccatgct 


cctccttact 


atgattgcaa 


agcaaagaaa 


ggaactgaca 


ctggtaatgt 


1620 


tgtcccgcat 


gttagacatt 


gtgaagatat 


tagctgggga 


cttaagcttg 


ttgacaactt 


1680 


ttag 












1684 



<210> 5 
<211> 538 
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MS00-001C2 XFTASE 

<212> PRT 

<213> Arabidopsis thai i ana 



<400> 5 

Met Arg lie Thr Glu lie Leu Ala Leu Phe Met Val Leu val Pro val 
1 5 10 15 

Ser Leu Val lie Val Ala Met Phe Gly Tyr Asp Gin Gly Asn Gly Phe 
20 25 30 

val Gin Ala Ser Arg Phe lie Thr Met Glu Pro Asn val Thr ser Ser 
35 ~ 40 45 

Ser Asp Asp Ser ser Leu val Gin Arg Asp Gin Glu Gin Lys Asp ser 
50 55 60 

val Asp Met Ser Leu Leu Gly Gly Leu Leu val ser Gly Phe Lys Lys 
65 70 75 80 

Glu Ser Cys Leu Ser Arg Tyr Gin Ser Tyr Leu Tyr Arg Lys Ala Ser 
85 ~ 90 95 

Pro Tyr Lys Pro Ser Leu Leu Leu Ser Lys Leu Arg Ala Tyr Glu Glu 
100 105 110 

Leu His Lys Arg Cys Gly Pro Gly Thr Arg Gin Tyr Thr Asn Ala Glu 
115 120 125 

Arg Leu Leu Lys Gin Lys Gin Thr Gly Glu Met Glu Ser Gin Gly Cys 
130 135 140 

Lys Tyr val val Trp Met ser Phe ser Gly Leu Gly Asn Arg lie lie 
145 150 155 " 160 

ser lie Ala ser val Phe Leu Tyr Ala Met Leu Thr Asp Arg val Leu 
165 170 175 

Leu val Glu Gly Gly Glu Gin Phe Ala Asp Leu Phe Cys Glu Pro Phe 
180 185 190 

Leu Asp Thr Thr Trp Leu Leu Pro Lys Asp Phe Thr Leu Ala Ser Gin 
195 200 205 

Phe Ser Gly Phe Gly Gin Asn ser Ala His Cys His Gly Asp Met Leu 
210 215 220 

Lys Arg Lys Leu lie Asn Glu Ser ser val Ser Ser Leu Ser His Leu 
225 230 235 240 

Page 7 



MS00-001C2 XFTASE 

Tyr Leu His Leu Ala His Asp Tyr Asn Glu His Asp Lys Met Phe Phe 

245 250 255 

Cys Glu Glu Asp Gin Asn Leu Leu Lys Asn Val Pro Trp Leu lie Met 
260 265 270 

Arg Thr Asn Asn Phe Phe Ala Pro ser Leu Phe Leu lie Ser Ser Phe 
275 280 285 

Glu Glu Glu Leu Gly Met Met Phe Pro Glu Lys Gly Thr val Phe His 
290 295 300 

His Leu Gly Arg Tyr Leu Phe His Pro Ser Asn Gin Val Trp Gly Leu 
305 310 315 320 

lie Thr Arg Tyr Tyr Gin Ala Tyr Leu Ala Lys Ala Asp Glu Arg lie 

325 330 335 

Gly Leu Gin lie Arg val Phe Asp Glu Lys Ser Gly val Ser Pro Arg 
340 ~ 345 350 

Val Thr Lys Gin lie lie Ser Cys Val Gin Asn Glu Asn Leu Leu Pro 
355 360 365 

Arg Leu Ser Lys Gly Glu Glu Gin Tyr Lys Gin Pro Ser Glu Glu Glu 
370 375 380 

Leu Lys Leu Lys Ser Val Leu Val Thr Ser Leu Thr Thr Gly Tyr Phe 
385 390 395 400 

Glu lie Leu Lys Thr Met Tyr Trp Glu Asn Pro Thr val Thr Arg Asp 

405 410 415 

Val lie Gly lie His Gin Pro Ser His Glu Gly His Gin Gin Thr Glu 
420 425 430 

Lys Leu Met His Asn Arg Lys Ala Trp Ala Glu Met Tyr Leu Leu Ser 
435 440 445 

Leu Thr Asp Lys Leu Val lie Ser Ala Trp Ser Thr Phe Gly Tyr val 
450 455 460 

Ala Gin Gly Leu Gly Gly Leu Arg Ala Trp lie Leu Tyr Lys Gin Glu 
465 470 475 480 

Asn Gin Thr Asn Pro Asn Pro Pro Cys Gly Arg Ala Met ser Pro Asp 

485 490 " 495 

Pro Cys Phe His Ala Pro Pro Tyr Tyr Asp cys Lys Ala Lys Lys Gly 
500 505 510 

Page 8 



MS00-001C2 XFTASE 
Thr Asp Thr Gly Asn val val Pro His val Arg His Cys Glu Asp lie 
515 520 525 

Ser Trp Gly Leu Lys Leu val Asp Asn Phe 
530 535 

<210> 6 

<211> 252 

<212> DNA 

<213> Arabidopsis thai i ana 
<220> 

<221> mi sc_feature 

<222> (10) . . (10) 

<223> "n" is A, C, G, or T 

<220> 

<22 1> mi s c_f eatu re 

<222> (101) . . (101) 

<223> "n" is A, C, G, or T 

<220> 

<221> mi sc_f eatu re 

<222> (133). .(133) 

<223> "n" is A, C, G, or T 

<220> 

<221> mi sc_f eatu re 

<222> (147) . . (147) 

<223> "n" is A, c, G, or T 

<220> 

<221> mi sc_f eature 

<222> (168). .(168) 

<223> "n" is A, C, G, or T 
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MS00-001C2 XFTASE 

<220> 

<221> mi sc_feature 
<222> (197). .(197) 
<223> "n" is A, C, G, or T 

<220> 

<221> misc_feature 

<222> (215).. (215) 

<223> "n M is A, C, G, or T 

<220> 

<221> mi sc_f eature 

<222> (29).. (29) 

<223> "n" is A, C, G, or T 

<220> 

<221> mi sc_f eature 

<222> (61) . . (61) 

<223> "n" is A, C, G, or T 

<220> 

<221> mi sc_f eature 

<222> (92).. (92) 

<223> "n" is A, c, G, or T 

<400> 6 

tgttccatcn ttatggttta atccaactnt ccaaaccgaa ctaacgaagc tgtttccgca 60 

naaagaaacc gtgtttcacc acttgggtcg gnatcttttt naccctaaaa atcaagtttg 120 

ggatatcgtc acnaagtact accatgntca cttatccaaa gcagatgnga gactcgggat 180 

tcaaattcgg gtttttngcg atcaaggtgg atacnaccaa cacgtcatgg accaggtcat 240 

atcctgcaca ca 252 

<210> 7 
<211> 83 
<212> PRT 
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MS00-001C2 XFTASE 

<213> Arabidopsis thai i ana 
<220> 

<221> mi sc_feature 

<222> (10) . . (10) 

<223> "x" is any amino acid 

<220> 

<221> mi sc__f eature 

<222> (20). .(20) 

<223> "X" is any amino acid 

<220> 

<221> mi sc_f eature 

<222> (31). .(31) 

<223> "X" is any amino acid 

<220> 

<221> mi sc_f eature 

<222> (34).. (34) 

<223> "X M is any amino acid 

<220> 

<221> mi sc__f eature 

<222> (49) . . (49) 

<223> "X" is any amino acid 

<220> 

<221> mi sc_f eature 

<222> (56).. (56) 

<223> "X" is any amino acid 



<220> 
<221> 



mi sc_f eature 
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MS00-001C2 XFTASE 

<222> (66) . . (66) 

<223> "X" is any amino acid 



<220> 

< 2 2 1> mis c_f eat u r e 

<222> (72). .(72) 

<223> "X" is any amino acid 



<400> 7 

val Pro ser Leu Trp Phe Asn Pro Thr xaa Gin Thr Glu Leu Thr Lys 
15 10 15 

Leu Phe Pro xaa Lys Glu Thr val Phe His His Leu Gly Arg xaa Leu 
20 25 30 

Phe xaa Pro Lys Asn Gin val Trp Asp lie val Thr Lys Tyr Tyr His 
35 40 45 

xaa His Leu ser Lys Ala Asp Xaa Arg Leu Gly lie Gin lie Arg val 
50 55 60 

Phe xaa Asp Gin Gly Gly Tyr xaa Gin His val Met Asp Gin val lie 
65 70 75 80 

Ser cys Thr 



<210> 8 

<211> 512 

<212> DNA 

<213> Arabidopsis thai i ana 



<220> 

<221> mi sc_feature 

<222> (146) . . (146) 

<223> "n" is A, C, G, or T 



<220> 

<221> mi sc_feature 
<222> (190) . . (190) 
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MS00-001C2 XFTASE 

<223> "n" is A, c, G, or T 
<220> 

<221> misc_feature 

<222> (195). .(195) 

<223> "n" is A, C, G, or T 

<220> 

<22 1> mi sc_f eat u re 

<222> (224). .(224) 

<223> "n" is A, c, G, or T 

<220> 

<221> mi sc_f eature 

<222> (263).. (263) 

<223> "n" is A, C, G, or T 

<220> 

<221> mi sc_feature 

<222> (29). .(29) 

<223> "n" is A, C, G, or T 

<220> 

<221> mi sc_f eature 

<222> (354).. (354) 

<223> "n" is A, C, G, or T 

<220> 

<221> mi sc_f eature 

<222> (382).. (383) 

<223> "n" is A, C, G, or T 



<220> 
<221> 



mi sc_f eature 
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MS00-001C2 XFTASE 

<222> (397). .(397) 

<223> "n" is A, c, G, or T 

<220> 

<221> mi sc_f eature 

<222> (4) . . (4) 

<223> "n" is A, C, G, or T 

<220> 

<221> mi sc_f eature 

<222> (408) . . (408) 

<223> "n" is A, C, G, or T 

<220> 

<221> mi sc_f eature 

<222> (426) . . (426) 

<223> "n" is A, C, G, or T 

<220> 

<221> mi sc_f eature 

<222> (433). .(434) 

<223> "n" is A, C, G, or T 

<220> 

<221> mi sc_f eature 

<222> (438).. (438) 

<223> "n" is A, C, G, or T 

<220> 

<221> mi sc_f eature 

<222> (454). .(454) 

<223> "n" is A, c, G, or T 

<220> 
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MS00-001C2 XFTASE 

<221> mi sc_f eature 

<222> (481).. (481) 

<223> "n M is A, C, G , or T 

<220> 

<221> mi sc_f eature 

<222> (489) . . (489) 

<223> "n" is A, C, G, or T 

<220> 

<221> mi sc_f eature 

<222> (511). .(511) 

<223> "n" is A, C, G, or T 



<400> 8 
tggnattaca 


gattacaaag 


atacgaggnt 


cttcatagac 


gttgtggacc 


attcactaga 


60 


tcctataact 


taacacttga 


caaactcaag 


tcgggagatc 


ggtctgacgg 


tgaagtttct 


120 


ggttgtagat 


atgtaatatg 


gttganttcc 


aatggtgatc 


ttgggaatag 


gatgctgagt 


180 


ctagcttcan 


ctttncttta 


tgctctctta 


acaaataggt 


tttnacttgt 


cgaactagga 


240 


gttgacatgg 


ctgatctttt 


ctncgagcca 


tttccaaaca 


ctacttggtt 


tcttccccca 


300 


gagtttccgc 


tcaacagcca 


cttcaacgag 


caagtctctt 


tctaacggaa 


attnttggca 


360 


accccgatgg 


gttcataatc 


gnncatgtag 


ttccgtnatt 


cccagtgncc 


aacaaaaagc 


420 


tttttntttt 


tgnnaggnta 


gccaagtttt 


tttnggggaa 


accccctggt 


tgtcttaaaa 


480 


ncgggtagnt 


tttttttccc 


aacttttttt 


na 






512 


<210> 9 














<211> 668 














<212> DNA 














<213> Arabidopsis thai i ana 










<400> 9 
caagcttaca 


agaaagcaac 


ggagattctt 


ggtcatgatg 


atgagaatca 


ttcaaccaaa 


60 


tctgttggtg 


aatgcagata 


cattgtgtgg 


attgctgttt 


atgggctagg 


aaacagaata 


120 


cttactcttg 


cttctctgtt 


tctctatgct 


ctcttgactg 


acagaatcat 


gcttgttgac 


180 


caacgtacgg 


acataagtga 


cctcttctgt 


gagccttttc 


caggtacttc 


ctggctactc 


240 


cctctggatt 


ttccactaac 


agatcaatta 


gatagcttca acaaggaatc 
page 15 


tccgcgctgt 


300 



MS00-001C2 XFTASE 



Lo.v_yyciciv_cici 


l y i_ c, y clay a. a. 


i_ v— ci c y v- v_ cl c. v. 


aactraacta 

nnv LV.UQ.V. cci 


caacaaaaaa 

\— ci ci v_ ci. y cici ci y 


catcatcccc 


360 


v. v_ y c ci v_ v- i_ ^ c 


atctttatct 

y i_ v» c. c c ci c V- v. 


"tattcacaat: 


tacaacaatt: 


at:aatiaaaa"t 


gttcttctgt 


420 


gaaagtgacc 


aaattctcat 


caggcaagtc 


ccttggttgg 


tcttcaactc 


gaatctttac 


480 


tttatcccat 


ctctatggtt 


gatcccttct 


tttcagtcag 


aattaagcaa 


gctattccca 


540 


cagaaagaaa 


ccgtctttca 


ccatttggct 


cgctatcttt 


ttcacccgac 


taaccaagtt 


600 


tggggcatga 


tcacaagatc 


ctataatggg 


tatttatcaa 


gagctgatga 


gagacttggg 


660 


attcaagt 












668 


<210> 10 














<211> 671 














<212> DNA 














<213> Arabidopsis thai i ana 










<400> 10 
ttctcctttt 


gacctttttt 


tttgttatat 


ottcaaacna 

y c, c ci y ci V— y ci 


atccaaaaca 

ci c v_ v_ y ci ci ci v_. ci 


CCQQQQCQQQ 


60 


atagactaat 


aggagggctt 


ttaaccgcag 


atttraatna 

ci c c c v_ y u c y ci 


aaattcttac 

ci y y c c v_ c c y v- 


1 1 o a a t a a a "t 

c c y ci y cciyy c 


120 


atcataaaac 


tttcttgtat 


cgcaagcctt 


caccatacaa 

\_ Cl V— V_ Cl C Cl V— CICl 


accatctaaa 

y V- y c v_ c y uii 


tatcttatct 


180 


cgaagcttag 


aagctatgag 


atgcttcaca 


aacattacaa 

cicicy i— c y V- y y 


tccaaaaaca 

c v. v- ci y y y ci v> ci 


aaaacttaca 


240 


aggaagcaac 


aaagcatctt 


agtcatgatg 


aaaattataa 

ci y ci ci i_ v_ ci l ci ci 


tflraaciraaa 

c y v. ci ci y v_ cici ci 


tcaaataata 

c V- ci y ci c y y c y 


300 


aatgccgata 


cgttgtgtgg 


ctcgctgatt 


arnnnrttnn 


aaarrnarta 

CX G ex. v_ v_- y Ci v_ C. Cl 


i— c i— ci i_ c v. c c y 


360 


cttctgtgtt 


cctctacgct 


ctcttgactg 


atanaatrat 


1"r"t1"nl"f nac 

c, v_ i_ «- y L. c. y ci V- 


aaccacaaaa 

ci ci v_ V— y V— ci ci y y 


420 


atattggtga 


tctcttatgc 


gagccatttc 


caggtacttc 


atggttgctt 


cctctcgact 


i OA 

480 


ttccattgat 


gaaatatgct 


gatggatacc 


acaagggata 


ctctcgttgt 


tacggaacaa 


540 


tgttggaaaa 


tcattccatc 


aactcgactt 


cattcccgcc 


acatctatat 


aggcataacc 


600 


ttcatgattc 


aagggatagt 


gataagatgt 


tcttctgcca 


aaaagatcaa 


agtttgattg 


660 


acaaagtccc 


t 










671 



<210> 11 

<211> 785 

<212> DNA 

<213> Arabidopsis thai i ana 
<220> 

<221> mi sc_feature 

<222> (148) . . (148) 
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MSO0-0O1C2 XFTASE 

<223> ,, n n is A, C, G, or T 
<220> 

<221> mi sc_f eat u re 

<222> (150) . . (150) 

<223> "n" is A, C, G, or T 

<220> 

<221> mi sc_feature 

<222> (221). .(221) 

<223> "n" is A, c, G, or T 

<220> 

<221> mi sc_f eature 

<222> (248). .(248) 

<223> "n" is A, c, G, or T 

<220> 

<221> mi sc_f eature 

<222> (330). .(330) 

<223> "n" is A, C, G, or T 

<220> 

<221> mi sc_f eature 

<222> (382). .(382) 

<223> "n" is A, C, G, or T 

<220> 

<221> mi sc_f eature 

<222> (410) . . (410) 

<223> "n" is A, C, G, or T 



<220> 
<221> 



mi sc_f eature 
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MS00-001C2 XFTASE 

<222> (422).. (422) 

<223> M n" is A, c, G, or T 

<220> 

<221> mi sc_feature 

<222> (451). .(451) 

<223> "n H is A, C, G, or T 

<220> 

<221> mi sc_feature 

<222> (502). .(502) 

<223> "n" is A, C, G, or T 

<220> 

<221> misc_feature 

<222> (509). .(509) 

<223> "n" is A, C, G, or T 

<220> 

<221> mis cofeature 

<222> (528). .(528) 

<223> M n" is A, C, G, or T 

<220> 

<221> misc_feature 

<222> (539). .(539) 

<223> "n" is A, C, G, or T 

<220> 

<221> miscfeature 

<222> (549). .(549) 

<223> "n" is A, C, G, or T 

<220> 
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MS00-001C2 XFTASE 

<221> misc_feature 

<222> (647) . . (647) 

<223> "n" is A, C, G, or T 

<220> 

<221> misc_feature 

<222> (650) . . (650) 

<223> M n" is A, C, G, or T 

<220> 

<221> mi sc_f eature 

<222> (659). .(659) 

<223> "n" is A, c, G, or T 

<220> 

<221> mi sc_f eature 

<222> (701). .(702) 



<223> "n" 


is A, C, G, 


or T 










<400> 11 

gggggggatg 


gttactgact 


cctatatgcc 


gaatctttga 


catctctgtt 


tcaatggcca 


60 


caatcctatt 


gaatcagcta 


tattaaagaa 


aattataact 


catcaaatag 


cttaagacca 


120 


tcgttcccac 


gatcctcaca 


atgccttncn 


agaggaacta 


ccttcccgga 


gttagttccc 


180 


cattcgggtt 


cacatccatg 


agacggaaga 


gtaaggtgac 


natggtccat 


cgacgtggat 


240 


tgaatacnct 


gtggatcagg 


agctgtacga 


cctgctggct 


gataaagtaa 


ccatggcttt 


300 


aatcctccaa 


gaatatgagc 


aacatatccn 


aatgtagacc 


ttgcacttgt 


gactatttta 


360 


tcagttagac 


ttagaagata 


cntctcggcg 


agcgcctttt 


ggtcgtgtan 


cttcttgtct 


420 


tntgttgaac 


cctttctcca 


cttggctgat 


naacttcaat 


gatctcccct 


gctgaactcg 


480 


gtcgttccca 


atacatgttc 


tntaaggtnt 


cagagtactc 


tggatacnaa 


gatgtgacna 


540 


gaacagctnt 


aagtgtctgg 


cttcttgaat 


atatgacttt 


tggctcttct 


tgtgcacctt 


600 


gttcaggcaa 


aaggtctctc 


ttcctgtcca 


acttacaact 


tgatccnttn 


cctgttaana 


660 


tttccccctc 


gaatgctgaa 


ctaccccttc 


tctaataacc 


nncctctcct 


ccgctcctga 


720 


ataacttcgg 


cttgctagaa 


ttctctcatt 


cacctcccca 


cttgaacccc 


cccgcggtac 


780 


aaacc 












785 
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MS00-001C2 XFTASE 

<210> 12 

<211> 529 

<212> DNA 

<213> Arabidopsis thai i ana 
<220> 

<221> mi sc__f eature 

<222> (276).. (276) 

<223> "n" is A, C, G, or T 

<220> 

<221> mi sc_f eature 

<222> (361). .(361) 

<223> "n" is A, C, G, or T 

<220> 

<221> mi sc_f eature 

<222> (386). .(386) 

<223> "n" is A, C, G, or T 

<220> 

<221> mi sc_f eature 

<222> (409) . . (409) 

<223> "n" is A, C, G, or T 

<220> 

<221> mi sc__f eature 

<222> (433). .(433) 

<223> "n" is A, C, G, or T 

<220> 

<221> mi sc_f eature 

<222> (481) . . (481) 

<223> "n" is A, C, G, or T 
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MS00-001C2 XFTASE 

<220> 

<221> misc_feature 
<222> (490) . . (490) 



<223> M n" 


i c a c G 


, or T 










<400> 12 
attcgtgatg 


agtactatgc 


aagcgaatca 


aatggtgact 


gcagatacat 


tgtatggcta 


60 


gctagggacg 


ggcttggaaa 


cagattaatt 


actcttgctt 


ccgtgtttct 


ctacgctatc 


120 


l cgac cgaga 


gddLCaLLLL 


LgiLydCddC 


f r\ f ~s ann^'fTi 

cycd.ctgyd.ty 


ttantnatrt 
L Lay Lyd LL L 


rttatntnan 
C L LdLy Ly dy 




ccat ttccag 


g LdC XLCd eg 


gx. igcL Lccg 


rttnartttr 


LddLyL Lydd 


L Ld LdC L Ld L 




gc Lia cggc l 


acaaxaagga 


dLdCCICgiL 


giLdcngidC 


daig Ltgydd 


ddLCd LyCCd 




tcaactcgac 


ttcaattccg 


ccacatctat 


atctccataa 


catccatgaa 


tctagggata 


360 


ntgataagct 


gttcttctgc 


caaaanggat 


caaagttttt 


tatcgacana 


tttccatggg 


420 


taaattaatt 


canaaccaat 


gccttacttt 


ggttcccaat 


ctttatgggc 


tgaaatccca 


480 


ncttttccan 


accaaaaact 


aagtttaagc 


ttatccccgg 


cagaaaagg 




529 


<210> 13 














<211> 290 














<212> DNA 














<213> Arabidopsis thai i ana 










<400> 13 
aatggtgatc 


ttgggaatag 


gatgctgagt 


c cay c LLCciy 


CLLLLCLLLd 


LyCLCLCLLd 


fin 


acaaataggt 


tttaacttgt 


cgaactagga 


gttgacatgg 


ctgacctttt 


ctgcaagcca 


120 


tttccaaaca 


ctacttggtt 


tctcccccca 


gagtttccgc 


tcaacagcca 


cttcaacgag 


180 


cagtctcttc 


tacgcaattc 


tggcaacccg 


atggttgcat 


atcgacatgt 


agttcgtgaa 


240 


ttccagtgac 


caacaaaagc 


ttttcttttg 


tgaggatagt 


caagttttgt 




290 


<210> 14 














<211> 207 














<212> DNA 














<213> Arabidopsis thai i ana 










<400> 14 
caagcttcga 


gacaagatat 


tcagacggct 


tgtatggtga 


aggcttgcga 


tacaagaaag 


60 


ttttatgata 


cctactcaag 


caagaacctt 


catcgaaatc tgcggttaaa 
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agccctccta 


120 



MS00-001C2 XFTASE 
ttagtctatc ccgccccggt gtttcggatt cgtctgaaca tataacaaaa aaaaaggtca 
aaaggagaat tctttgagct aacaatg 



180 
207 



<210> 15 

<211> 531 

<212> DNA 

<213> Arabidopsis thai i ana 
<220> 

<221> mi sc_feature 

<222> (12).. (12) 

<223> "n" is A, C, G, or T 

<220> 

<221> mi sc_feature 

<222> (147) . . (147) 

<223> "n" is A, c, G, or T 

<220> 

<221> mi sc_f eature 

<222> (153). .(153) 

<223> "n" is A, C, G, or T 

<220> 

<221> mi sc_f eature 

<222> (159). .(159) 

<223> "n" is A, c, G, or T 

<220> 

<221> mi sc_f eature 

<222> (16). .(16) 

<223> "n" is A, c, G, or T 

<220> 



Page 22 



MS00-001C2 XFTASE 

<221> mi sc_f eature 

<222> (168) . . (168) 

<223> "n" is A, C, G, or T 

<220> 

<221> mi sc_f eature 

<222> (205).. (205) 

<223> "n" is A, C, G, or T 

<220> 

<221> mi sc_f eature 

<222> (27). .(27) 

<223> "n" is A, C, G, or T 

<220> 

<221> mi sc_feature 

<222> (275).. (275) 

<223> "n" is A, C, G, or T 

<220> 

<221> mi sc_f eature 

<222> (4). .(5) 

<223> "n" is A, C, G, or T 

<220> 

<221> mi sc_f eature 

<222> (50). .(50) 

<223> M n" is A, c, G, or T 

<220> 

<221> mi sc_f eature 

<222> (53). .(53) 

<223> "n" is A, C, G, or T 
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MS00-001C2 XFTASE 

<220> 

<221> mi sc_f eature 

<222> (72). .(73) 

<223> "n" is A, C, G, or T 

<220> 

<221> mi sc_f eature 

<222> (81) . . (81) 

<223> "n" is A, C, G, or T 

<220> 

<221> mi sc_f eature 

<222> (87). .(87) 

<223> "n" is A, C, G, or T 

<220> 

<221> mi sc_f eature 

<222> (98). .(98) 

<223> "n" is A, C, G, or T 

<220> 

<221> mi sc_f eature 

<222> (118) . . (118) 

<223> "n" is A, C, G, or T 



<400> 15 
aaanncctta 


ancaantttt 


accgaantca 


aggcgtttac 


ccacttctcn 


ccnggtttta 


60 


aggttcaggg 


cnntttttgg 


naacccnaca 


gtgatggnga 


gttatccgcg 


ttcacaancc 


120 


gactacaagg 


cttccaaaaa 


cccccgngga 


acntggaant 


taagaganca 


tggctgagat 


180 


ataccttctg 


agttgttctg 


atgcnctggt 


ggtcacaggt 


ttatggtcct 


cactcgtgga 


240 


ggttgcctca 


tggccttgga 


gggttgaagc 


catgngtgtt 


gaacaaagct 


gagaatggga 


300 


ctgcccatga 


gccttactgt 


gtgaaagcaa gatcaataga 


gccctgttcc 


caagcgacat 


360 


tgttccatgg 


ctgtaaagat 


tgaaacatga 


atagagtctc 


gagggctttt 


tttgccttta 


420 


atagatgttg 


tacggtcaag 


aatttcagag 


ttgcccaata 


gacacgtaag 


gaatattagg 


480 


attaactatg 


tatcagttca 


tgacttgatc 


gagttctata 


ttcttttcaa 


t 


531 
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MS00-001C2 XFTASE 



<210> 16 

<211> 12 

<212> PRT 

<213> Cross-speci es 

<400> 16 

lie val Gly lie val His Gin val lie Arg Asp Asn 
15 10 



<210> 17 

<211> 8 

<212> PRT 

<213> Cross-speci es 

<400> 17 

Asp Glu Lys Phe Glu Gin Asp Gin 
1 5 
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